The thermal regime of rivers in the Baltic States (Estonia, Latvia and Lithuania) is not sufficiently studied. The presented research describes the spatial distribution and temporal variation of river water temperature (WT) in the Baltic States using a unified methodology. The object of the research is the WT of rivers during the warm season (May-October) and the warmest month of the year (July).
INTRODUCTION
Temperature is a physical parameter of water which affects a wide variety of processes in the aquatic environment. It influences other physical features (water surface tension, density, conduction, odour and other) and chemical-biological characteristics of water (Webb & There is a growing concern that the rising air temperature under climate change may influence WT which could adversely affect freshwater ecosystems (Webb et al. ) .
Observed trends of increasing air temperature and decreas- The spatial distribution and temporal changes of river WT are not sufficiently studied in the Baltic States. In
Latvia, earlier studies of the thermal regime of rivers and lakes and their regional differences were conducted by Glazacheva in the 1960s (Glazacheva ,  by the observer using a mercury-in-glass thermometer which was placed about 0.1-0.5 m below the water surface.
In the 21st century, automatic equipment was The analysis of homogeneity of WT data was done by comparing the data of manual observations and automatic equipment. For this purpose, WT was measured hourly The analysis revealed the differences between the WT data of manual and automatic observations. In the first case (Figure 2(a) ), the river WT measured by automatic equipment is lower than that of manual measurement, while in the second case (Figure 2 
METHODS
Methods of statistical analysis (correlation analysis, statistical hypothesis, Mann-Kendall test) and multivariate interpolation were used for the analysis of WT variation.
WT for the warm season of each year was calculated as an average temperature of six months (May-October). For the analysis of spatial distribution of river WT across the Baltic States, the multi-year averages of WT during the warm season and the warmest month (July) for the standard normal period were calculated. These data were used to create isotherm maps. Isotherm maps were constructed using the inverse distance weighting method for multivariate interpolation with a known scattered set of points. The highest summer WT of long-term records and its date were extracted for each river as well.
The critical values of the Mann-Kendall S statistic (S max ) are used to identify strong and weak trends. 
RESULTS

Thermal diversity of rivers and streams
The analysis of WT data revealed a significant thermal diversity in the rivers of the Baltic States (Table 1) . WT of studied 
Spatial distribution in river WT
The analysis of average long-term WT of the warm season and July revealed significant spatial variation in river thermal regimes across the Baltic States. The diversity of the Baltic States' river WT could be evaluated by the map of river WT isotherms (isopleths) presented in Figures 3(a) and 4. The maps were compiled according to the average WT data of the climatological standard normal period of 93 water measuring sites. In the isotherm maps, the WT isolines were drawn at 0.5 W C intervals, because it was ascertained that WT differences between water measuring sites in the same river and between separate rivers were statistically different (at α ¼ 0:05), when
Estonian rivers can be distinguished for prevailing isotherms of 13 W C and 13.5 W C (Figure 3(a) ing from the west slopes of the Western Kursa Highland. In these rivers, WT is lower due to significant groundwater input in river feeding.
According to the warm season isotherm map presented in Figure 3 (a), the 15 W C isotherm dominates in the territory Sandy soils cover about two-thirds of this river basin area and through this sandy layer the River Merkys and its tributaries get over 60% of annual runoff. In the isotherm map, the influence of other local factors is also noticeable, including elevation, lakes, reservoirs, rate of stream flow, etc. The warming rates of large rivers are similar, but it is notable that the larger the river, the greater is the warming rate ( This river has a greater share of groundwater feeding, The analysis of the warming rate of average WT in some large and small rivers reveals that WT of the warm season and
July is higher in large rivers than in small ones. It is especially evident in WT of July (Table 2 ). The WT of the warmest month increases by 1.3-1.9 times faster than WT of the entire warm season in large rivers. In small rivers, the July WT increases were used for the analysis. The results were assessed in different ways using the significance of trends in the WT of the Baltic States' rivers (Table 3) , maps of temporal variability of the WT trends for two periods and box plot analysis. This study aimed to identify all available long-term WT data sets in the rivers of the Baltic States. The longest and the most complete records were used for the statistical analysis carried out to detect long-term trends in river WT.
An advantage of the river WT data sets used for the analysis is that WT was measured at stationary water measuring sites, manually, using a unified methodology. The majority of river water measuring sites in Estonia and Lithuania and some sites in Latvia had WT records spanning a 60-year period . All water measuring sites had WT records covering the 30-year standard normal period . 
CONCLUSIONS
This research is innovative in presenting an assessment of spatial and temporal variability of river WT of the warm season in the Baltic States using a unified methodology. 
